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(57) ABSTRACT

An image forming apparatus is provided which shortens the
time for image formation, thereby improving the conve-
nience. To achieve this, the control part of the image forming
apparatus has a job data acquisition part and a conveyance
speed control part. The job data acquisition part acquires job
data from an operation panel part, a document reading part, an
external terminal, or the like. The conveyance speed control
part measures the temperature of a temperature sensor at the
time of initial start-up operation of conveying a recording
sheet, and at the time when the recording sheet has reached a
registration roller pair, respectively. Further, the conveyance
speed control part selects whether or not to wait for a pre-
scribed waiting time and whether or not to reduce the fixing
speed below a normal speed, according to a condition corre-
sponding to the respective measured temperatures.

13 Claims, 4 Drawing Sheets
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1
IMAGE FORMING APPARATUS AND IMAGE
FORMING METHOD

INCORPORATION BY REFERENCE

This application is based on and claims the benefit of
priority from Japanese Patent Application No. 2013-171556
filed on Aug. 21, 2013, the contents of which are hereby
incorporated by reference.

BACKGROUND

The present disclosure relates to an image forming appa-
ratus and an image forming method, and particularly to an
image forming apparatus and an image forming method
which control the speed of conveyance of a recording sheet by
a fixing part.

A typical image forming apparatus, such as a Multifunc-
tional Peripheral (MFP), which can print a document or an
image, is known.

Such image forming apparatus is provided with an image
forming part by using the electrophotographic technology.
This image forming part includes a fixing part which uses a
heated fixing roller, and the like, for fixing a toner image
transferred on a recording sheet.

For example, a typical image forming apparatus includes
an image forming part for forming an image on a medium, a
setting part for setting operating conditions for the image
forming part, and a control part for controlling the image
forming part. With such an image forming apparatus, the
control part controls the fixing part temperature and the image
forming speed of the image forming part on the basis of the
operating conditions. In other words, such an image forming
apparatus switches over the fixing part temperature and the
image forming speed, depending upon the number of sheets
to be outputted for an image-formed matter to be output.

SUMMARY

An image forming apparatus of the present disclosure
includes a conveyance part, a registration part, a fixing part, a
temperature sensor, and a conveyance speed control part. The
conveyance part conveys a recording sheet. The registration
part once stops the recording sheet conveyed by the convey-
ance part. The fixing part heats the recording sheet which is
conveyed from the registration part, and on which a toner
image is formed on the basis of an electrostatic latent image,
while conveying and passing it, thereby fixing the toner image
on the recording sheet. The temperature sensor measures the
temperature of the fixing part. The conveyance speed control
part uses the temperature sensor for causing it to measure the
temperature of the fixing part at the time when the recording
sheet has reached the registration part. On the basis of this
measured temperature, the conveyance speed control part
selects whether or not to wait for a prescribed waiting time,
and whether or not to reduce the speed of conveyance of the
recording sheet by the fixing part below the normal speed
(normal conveying speed).

The image forming method of the present disclosure is an
image forming method which is executed by an image form-
ing apparatus provided with a conveyance part, a registration
part, and a fixing part. The conveyance part conveys the
recording sheet. The registration part once stops the recording
sheet which is conveyed by the conveyance part. The fixing
part heats the recording sheet which is conveyed from the
registration part, and on which a toner image is formed on the
basis of an electrostatic latent image, while conveying and
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passing it, thereby fixing the toner image on the recording
sheet. Further, the temperature of the fixing part at the time
when the recording sheet has reached the registration part is
measured. Further, on the basis of the measured temperature,
it is selected whether or not to wait for a prescribed waiting
time, and whether or not to reduce the speed of conveyance of
the recording sheet by the fixing part below the normal speed
(normal conveying speed).

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a system configuration drawing according to an
embodiment of an image forming apparatus of the present
disclosure;

FIG. 2 is a flowchart for conveyance speed control process-
ing according to the embodiment of the present disclosure;

FIG. 3 is a block diagram illustrating the entire configura-
tion according to the embodiment of the image forming appa-
ratus of the present disclosure; and

FIG. 4 is a schematic drawing of the image forming appa-
ratus according to the embodiment of the present disclosure.

DETAILED DESCRIPTION

[Configuration of Entire Image Forming Apparatus 1]

First, with reference to FIG. 3, the system configuration of
the image forming apparatus 1 will be explained.

With the image forming apparatus 1, an image processing
part 11, a document reading part 12, a document feeding part
13, a conveyance part (a feed roller 425, a conveyance roller
pair 44, and a discharge roller pair 46), a registration roller
pair 45 (a registration part), a network transmission/reception
part 15, an operation panel part 16, an image forming part 17,
a temperature sensor 18, a storage part 19, and the like, are
connected to a control part 10. Operation of each part is
controlled by the control part 10.

The control part 10 is an information processing part.

The control part 10 reads out a control program stored in
the storage part 19. The control part 10 expands the control
program in an RAM for executing it. Thereby, the control part
10 is operated as the respective parts of a functional block as
described later. In addition, the control part 10 controls the
entire apparatus in response to prescribed instruction infor-
mation. Such prescribed instruction information can be input-
ted from an external terminal (not shown) or the operation
panel part 16.

The image processing part 11 is a control arithmetic unit.
The image processing part 11 performs prescribed image
processing on the image data. The image processing part 11
performs various types of image processing, such as enlarge-
ment/reduction, density adjustment, and gradation adjust-
ment, and image improvement.

The image processing part 11 causes an image read out by
the document reading part 12 to be stored as printing data in
the storage part 19. In this case, the image processing part 11
possibly convert the printing data to another format data by a
file basis.

The document reading part 12 reads (scans) the document
set.

The document feeding part 13 feeds a document to be read
by the document reading part 12.

The image forming part 17 forms an image on a recording
sheet P on the basis of the data. As the data, for example, data
stored in the storage part 19, data read by the document
reading part 12, data acquired from an external terminal, or
the like, may be used. Further, during the case of a standby
state, the power supply for the image forming part 17 is shut
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off for power saving. Therefore, the temperature of the fixing
part 17e (FIG. 4) in the image forming part 17 is lowered in
accordance with the time for the standby state, and the like.

The temperature sensor 18 is a temperature detection sen-
sor for measuring the temperature of the fixing part 17 (FIG.
4).

The conveyance part conveys a recording sheet P from a
paper feeding cassette 42a to the image forming part 17.
Thereby, the image forming part 17 forms an image on the
recording sheet P. Further, the conveyance part conveys the
recording sheet P on which an image has been formed to a
stack tray 50.

The registration roller pair 45 once stops the recording
sheet P, which has been conveyed by the conveyance part,
before an image being formed thereon by the image forming
part 17.

The operations of the document reading part 12, the docu-
ment feeding part 13, the conveyance part, the registration
roller pair 45, the image forming part 17, and the temperature
sensor 18 will be described later.

The network transmission/reception part 15 is a network
connection part for connecting to an external network.

The network transmission/reception part 15 uses a circuit
for data communication to transmit/receive data, and an audio
telephone circuit for transmitting/receiving an audio signal.

The operation panel part 16 includes a display part and an
input part. The input part includes buttons for selecting an
operation mode, buttons for giving an instruction related to
execution of a job, a touch panel, and the like. The buttons for
selecting an operation mode potentially include ten keys; a
start key; a cancel key; and buttons for giving an instruction,
such as copying, facsimile transmitting, or scanning. The
buttons for giving an instruction related to execution of a job
potentially include instruction buttons for jobs, such as print-
ing, transmission, saving, and recording for the selected
document.

In other words, the operation panel part 16 acquires
instructions given by the user for various jobs to be made by
the image forming apparatus 1. The operation panel part 16
can also receive or modify a particular user’s information on
the basis of an instruction given by the user to the operation
panel part 16.

The storage part 19 is a storage part which uses a non-
transitory recording medium.

The storage part 19 may hold the stored contents even
when it is in the power saving state.

The storage part 19 stores a control program for perform-
ing operation-control of the image forming apparatus 1. In
addition to this, the storage part 19 stores an account setting
for a user. Further, the storage part 19 may include an area for
use as a saving folder for each particular user.

In the image forming apparatus 1, the control part 10 and
the image processing part 11 may be formed as an integral
part.

Further, the control part 10 and the image processing part
11 may incorporate a recording medium.

In addition, the image forming apparatus 1 may include a
facsimile transmission/reception part for performing fac-
simile transmission/reception.

[Operation of Image Forming Apparatus 1]

Then, with reference to FIG. 4, the operation of the image
forming apparatus 1 according to the embodiment of the
present disclosure will be explained.

The document reading part 12 is disposed above the main
part 14, and the document feeding part 13 is disposed above
the document reading part 12. The stack tray 50 is disposed on
the side of a discharge port 41 for recording sheets that is
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formed in the main part 14. Further, the operation panel part
16 is disposed on the front side of the image forming appa-
ratus 1.

The document reading part 12 includes a scanner 12a, a
platen glass 125, and a document reading slit 12¢.

The scanner 12qa is constituted by an exposure lamp, an
imaging sensor, and the like. Further, the scanner 12qa is
movable in a direction of conveyance of a document by the
document feeding unit 13.

The platen glass 126 is a document table formed of a
transparent material. The document reading slit 12¢ has a slit
which is formed in a direction orthogonal to the direction of
conveyance of a document by the document feeding part 13.

In case of reading a document placed on the platen glass
125, the scanner 12a is moved to a position opposed to the
platen glass 125. The scanner 124 reads the document placed
on the platen glass 126 while scanning the document for
acquiring image data. The scanner 124 outputs the acquired
image data to the main part 14.

Further, when the scanner 124 is to read a document fed by
the document feeding part 13, the scanner 12q is moved to a
position opposed to the document reading slit 12¢. The scan-
ner 124 reads the document through the document reading slit
12¢ in synchronization with the document feeding operation
of'the document feeding part 13 for acquiring image data. The
scanner 12a outputs the acquired image data to the main part
14.

The document feeding part 13 includes a document mount-
ing part 13a, a document discharge part 135, and a document
feeding mechanism 13¢. The documents placed in the docu-
ment mounting part 13a are fed in turn one by one by the
document feeding mechanism 13¢. And each document is fed
to a position opposed to the document reading slit 12¢. There-
after the document is discharged into the document discharge
part 135.

The document feeding part 13 may be configured to be
tiltable. In this case, the top face of the platen glass 1256 canbe
opened by bringing the document feeding part 13 upward.

The main part 14 includes an image forming part 17. In
addition, the main part 14 includes a paper feeding part 42, a
paper conveying passage 43, a conveyance roller pair 44, a
registration roller pair 45, and a discharge roller pair 45.

The paper feeding part 42 includes one or a plurality of
paper feeding cassettes 42a, and a feed roller 4256 correspond-
ing to the respective paper feeding cassettes 42a. The paper
feeding cassettes 42a may contain recording sheets, which
are different in size or orientation, respectively. The feed
roller 426 feeds the recording sheets one by one from the
paper feeding cassette 42a to the paper conveying passage 43.
The feed roller 425, the conveyance roller pair 44, and the
discharge roller pair 46 function as a conveyance patrt.

The recording sheet is conveyed by the conveyance part,
and the registration roller pair 45 controls the timing for
recording. In other words, the recording sheet fed by the feed
roller 425 into the paper conveying passage 43 is conveyed by
the conveyance roller pair 44 toward the image forming part
17. The recording sheet which has been conveyed is once
stopped by the registration roller pair 45 before being con-
veyed into the image forming part 17. The recording sheet
having reached the registration roller pair 45 is detected by an
optical sensor (not shown), or the like. The recording sheet
which has been detected to have reached the registration
roller pair 45 is conveyed into the image forming part 17 at a
prescribed timing under the control of the control part 10 after
having been positioned and adjusted for margin width at the
paper leading end. The recording sheet which has been con-
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veyed into the image forming part 17 and provided with a
record is discharged into the stack tray 50 by the discharge
roller pair 46.

The image forming part 17 includes a photosensitive drum
17a, an exposure part 175, a developing part 17¢, a transfer
part 174, and a fixing part 17e.

The exposure part 175 outputs light on the basis of the
image data to expose the photosensitive drum 174 thereto.
Thereby, the exposure part 175 forms an electrostatic latent
image on the surface of the photosensitive drum 17a.

The developing part 17¢ is a developing unit which uses
toner for developing the electrostatic latent image formed on
the photosensitive drum 17a. The developing part 17¢ causes
atoner image to be formed on the photosensitive drum 17a on
the basis of the electrostatic latent image.

The transfer part 17d causes the toner image formed on the
photosensitive drum 17a by the developing part 17¢ to be
transferred onto the recording sheet.

The fixing part 17e causes the toner image to be fixed on the
recording sheet by heating the recording sheet on which the
toner image has been transferred by the transfer part 17d. The
fixing part 17¢ includes, for example, a heating roller, a fusion
roller, a heating belt, a pressing roller, and a heating source.
The heating belt is a belt for fixing the toner on the recording
sheet. The heating belt is stretched between the heating roller
and the fusion roller. The pressing roller is a roller for pressing
the recording paper against the heating belt. The pressing
roller is disposed with its outer peripheral surface being in
contact with the heating belt. The heating source is a source
for heating the heating belt, such as a ceramic heater or a
halogen heater. The heating source is disposed inside of the
heating roller or around the heating roller.

In the case where the temperature of the heating roller is
equal to or above a first prescribed temperature (FI1G. 1), the
fixing part 17e may fix the toner image on the recording sheet
at a normal speed. Further, even if the temperature of the
heating roller is under the first prescribed temperature, but the
temperature of the heating roller is at a prescribed tempera-
ture equal to or higher than the temperature at which the toner
is melted, the fixing part 17e can fix the toner image on the
recording sheet at a reduced speed, which is lower than the
normal speed. The fixing part 17¢ may be able to be heated
from the room temperature to a temperature at which the
fixing can be performed at a reduced speed, within, for
example, a few seconds after the moment when the power
switch for the heating source has been turned on. In such few
seconds, the conveyance part may allow the recording sheet to
reach the registration roller pair 45.

The fixing part 17¢ may be configured to be heated by
electromagnetic induction heating.

The temperature sensor 18 is a temperature detection sen-
sor for measuring the temperature of the fixing part 17 (FIG.
4). The temperature sensor 18 may be in contact with, for
example, the fusion roller, the heating belt, or the pressing
roller. The temperature sensor 18 may detect a change in
electric resistance, or the like, in response to a change in
temperature. The detected signal of the temperature sensor 18
may be subjected to A/D-conversion, or the like, to be out-
putted as a measurement value of the temperature of the fixing
part 17e.

[System Configuration of Image Forming Apparatus 1]

Here, with reference to FIG. 1, the system configuration of
the image forming apparatus 1 will be explained.

The control part 10 of the image forming apparatus 1
includes a job data acquisition part 100 and a conveyance
speed control part 110.
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The storage part 19 stores job data 200 and speed control
information 210.

The job data acquisition part 100 acquires the job data 200
to store it in the storage part 19. The job data acquisition part
100 may acquire the job data 200 from the document reading
part 12, the network transmission/reception part 15, the sav-
ing folder for a user in the storage part 19, an external terminal
(not shown), or the like.

The conveyance speed control part 110 uses the tempera-
ture sensor 18 to measure the temperature of the fixing part
17e. The conveyance speed control part 110 measures the
temperature of the fixing part 17¢ at the time of initial start-up
operation of conveying the recording sheet, and that at the
time when the recording sheet has reached the registration
roller pair 45, respectively. According to a condition corre-
sponding to the respective measured temperatures, the con-
veyance speed control part 110 selects the speed of convey-
ance of the recording sheet by the conveyance part (FIG. 4) or
that by the fixing part 17¢ in the image forming part 17
(hereinafter to be referred to as the “fixing speed”). Specifi-
cally, the conveyance speed control part 110 selects, for
example, whether or not to wait with the normal speed being
maintained or whether or not to wait, or whether or not to
reduce the fixing speed below the normal speed.

Further, as a condition for changing the conveyance speed,
if the temperature of the temperature sensor 18 at the time of
initial start-up operation of conveying the recording sheet is
equal to or above a first prescribed value 211, the conveyance
speed control part 110 sets the fixing speed at the normal
speed. Further, if the temperature of the temperature sensor
18 at the time of initial start-up operation of conveying the
recording sheet is under the first prescribed value 211, the
conveyance speed control part 110 reduces the fixing speed
below the normal speed. As such fixing speed, which is lower
than the normal speed, the conveyance speed control part 110
may establish a speed as half as the normal speed, for
example.

Further, if the temperature of the temperature sensor 18 at
the time when the recording sheet has reached the registration
roller pair 45 is equal to or above the first prescribed value
211, the conveyance speed control part 110 sets the fixing
speed at the normal speed for conveying the recording sheet
from the registration roller pair 45. Further, if the temperature
of the temperature sensor 18 at the time when the recording
sheet has reached the registration roller pair 45 is under the
first prescribed value 211 and equal to or above a second
prescribed value 212, the conveyance speed control part 110
waits until the temperature of the fixing part 17e is raised to a
temperature equal to or above the first prescribed value 211,
and then sets the fixing speed at the normal speed, causing the
recording paper to be conveyed from the registration roller
pair 45. Further, if the temperature of the temperature sensor
18 at the time when the recording sheet has reached the
registration roller pair 45 is under the second prescribed value
212, the conveyance speed control part 110 reduces the fixing
speed below the normal speed for conveying the recording
sheet from the registration roller pair 45.

Further, in the case where an image is to be continuously
formed on the recording sheet, the conveyance speed control
part 110 may calculate the time Ta required for waiting until
the temperature of the fixing part 17e is raised, and then
forming an image at the normal speed, and the time Tb
required for forming an image at a fixing speed below the
normal speed for comparison between these. The conveyance
speed control part 110 may control the fixing speed by select-
ing the required time Ta or Tb, whichever is the shorter.
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The job data 200 is data for a document, or the like, thathas
been acquired by the job data acquisition part 100. The job
data 200 may include, for example, character data, image
data, and other types of data.

Further, the job data 200 may be, for example, image data
which has been read in the document reading part 12, and
subjected to image processing in the image processing part
11. In this case, the job data 200 may be a bitmap image file,
a lightly compressed file, or the like. In addition, the job data
200 may be data which has been converted in the image
processing part 11 or the control part 10. Further, document
data, image data, or the like, which is brought in by the user,
being stored in an external recording medium, may be
acquired by the job data acquisition part 100 as the job data
200.

Further, the job data 200 includes number-of-sheets infor-
mation 201.

The number-of-sheets information 201 is information
including the number of recording sheets on which an image
is to be formed. The number-of-sheets information 201 may
include information about the size of the recording sheet, the
number of sheets, whether the printing is to be performed by
color or black and white, and the like. The number-of-sheets
information 201 is used when the conveyance speed control
part 110 calculates the time to the completion of image for-
mation for the job data 200.

The speed control information 210 is information which is
to be referenced when the conveyance speed control part 110
controls the fixing speed.

The speed control information 210 includes the first pre-
scribed value 211 (a first prescribed value), the second pre-
scribed value 212 (a second prescribed value), required time-
by-speed information 213, and normal speed/reduced speed
conveyance information 214.

The first prescribed value 211 is a value corresponding to
the normal fixing temperature at which a toner image can be
fixed on the recording sheet by the fixing part 17e.

The second prescribed value 212 is a value corresponding
to a prescribed temperature lower than the temperature which
corresponds to the first prescribed value 211. As the second
prescribed value 212, a value corresponding to a temperature
as low as that which allows the fixing temperature to be raised
to the first prescribed value 211 within a prescribed time may
be set. As such prescribed time, a value of which the user is
not conscious as a waiting time, for example, a time as short
as a few seconds may be used.

The required time-by-speed information 213 includes con-
stant values, and the like, for calculating the time required for
waiting until the temperature of the fixing part 17e is raised,
and then forming an image at the normal speed, and the time
required for forming an image at a fixing speed below the
normal speed. The normal speed of the conveyance speed is a
standard speed of conveyance of the recording sheet by the
fixing part 17¢ of the image forming apparatus 1. Such normal
speed may be set on the basis of an inherent speed for the
image forming apparatus 1, the paper quality of the recording
sheet, a setting stored in the storage part 19, and the like.
Further, the reduced speed may be a speed, for example, as
low as half the normal speed. The reduced speed may be a
speed which, while the recording sheet reaches the registra-
tion roller pair 45 after the initial operation, allows the tem-
perature of the fixing part 17e to be raised from a prescribed
room temperature to a temperature at which the fixing on the
recording sheet can be performed.

The normal speed/reduced speed conveyance information
214 includes values corresponding to the normal speed of
conveying the recording sheet in the fixing part 17e, and a
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reduced speed, which is lower than such normal speed. The
normal speed/reduced speed conveyance information 214 is
referenced when the conveyance speed control part 110
changes the fixing speed.

By executing a control program stored in the storage part
19, the control part 10 of the image forming apparatus 1
functions as the job data acquisition part 100 and the convey-
ance speed control part 110.

In addition, the above-described respective parts of the
image forming apparatus 1 provide hardware resources for
executing an image forming method according to the embodi-
ment of the present disclosure.

[Conveyance Speed Control Processing by Image Forming
Apparatus 1]

Next, with reference to FIG. 2, the conveyance speed con-
trol processing by the image forming apparatus 1 according to
the embodiment of the present disclosure will be explained.

The conveyance speed control processing of the present
embodiment controls the fixing speed in order to shorten the
time to the completion of image formation. At this time, how
to perform the control is determined by measuring the tem-
perature of the fixing part 17e at the time of initial start-up
operation of conveying the recording sheet, and at that when
the recording sheet has reached the registration roller pair 45,
respectively.

The conveyance speed control processing in the present
embodiment is executed mainly by the control part 10 execut-
ing the programs which are stored in the storage part 19, using
the hardware resources in cooperation with the respective
parts.

Hereinbelow, with reference to the flowchart in FIG. 2, the
details of the conveyance speed control processing will be
explained for each step.

(Step S100)

First, the control part 10 uses the job data acquisition part
100 for performing job data acquisition processing.

When the control part 10 acquires a user instruction from
the operation panel part 16, the control part 10 causes the
document placed on the document reading part 12 to be read,
and the storage part 19 to store it as the job data 200.

Further, the control part 10 may cause the job data 200
transmitted from another terminal or a server (not shown) to
be acquired from the network transmission/reception part 15
and to be stored in the storage part 19.

Further, the control part 10 may cause a file to be acquired
from a user saving folder, and to be stored in the storage part
19.

Further, the control part 10 may cause the job data 200 to be
acquired from a recording medium (not shown) which is
connected to the outside, and to be stored in the storage part
19.

(Step S101)

Next, the control part 10 uses the conveyance speed control
part 110 for performing initial start-up operation starting
processing.

The control part 10 performs initialization of the respective
parts, and supplies power to the image forming part 17.
Thereby, heating of the heating source of the fixing part 17e is
initiated.

Further, the control part 10 causes the conveyance part to
start conveying a paper from the paper feeding cassette 42a
which has been specified by the job data 200.

Further, the control part 10 references the normal speed/
reduced speed conveyance information 214 in the storage part
19 for controlling the conveyance speed of the fixing part 17¢
s0 as to be the normal speed. For example, the control part 10
adjusts the turning speed of the heating roller and the fusion
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roller in the fixing part 17¢ for controlling the speed of the
heating belt so as to be the normal speed. In other words, the
control part 10 may first control the fixing speed so as to be the
normal speed as a prescribed operation. And, in the case
where a particular condition is applied in the subsequent
process, the control part 10 may control the fixing speed so as
to be a reduced speed.

After completion of the image formation for the previous
job data 200, the power supply to the image forming part 17
has been shut off, the image forming part 17 being in a
standby state. In other words, the temperature of the fixing
part 17e has been lowered. This temperature varies depending
upon the time for which the image forming part 17 has been
in the standby state.

Therefore, even if the same electric power is applied at the
time when this process turns on the power, by what degrees
the temperature of the fixing part 17e must be raised varies
depending upon the state of the fixing part 17e.

(Step S102)

Next, the control part 10 uses the conveyance speed control
part 110 for performing temperature measurement process-
ing.

The control part 10 acquires the temperature of the fixing
part 17e that has been measured by the temperature sensor 18.
Inaddition to the measured temperature of the fixing part 17e,
the control part 10 may calculate an acceleration of tempera-
ture rise, or the like.

(Step S103)

Next, the control part 10 uses the conveyance speed control
part 110 for performing required time calculation processing.

The control part 10 references the required time-by-speed
information 213 in the storage part 19 to calculate the value of
Ta. The symbol Ta denotes the time required for waiting until
the temperature of the fixing part 17 is raised to a tempera-
ture equal to or above the first prescribed value 211, and then
forming an image at the normal speed. The control part 10
may calculate this time, Ta, by using, for example, the fol-
lowing Eq. (1):

Ta=AxN+C Eq. (1)

As described above, in Eq. (1), the symbol Ta denotes the
time required for forming an image at the normal speed. The
symbol A denotes the time per recording sheet when the
image formation is carried out at the normal speed. The sym-
bol N denotes a value of the number of sheets for the job data
200, or the like, on the number-of-sheets information 201.
The symbol C denotes the waiting time for which the record-
ing sheet P is to be waited at the registration roller pair 45 until
the temperature of the fixing part 17 is raised to a tempera-
ture equal to or above the first prescribed value 211.

The control part 10 may use the number-of-sheets infor-
mation 201 to calculate the necessary value of N, which
denotes the number of sheets for the job data 200, or the like.
Atthis time, the control part 10 may use the information about
whether the printing is by color or black and white, the size of
the recording sheet, and the like, among the number-of-sheets
information 201. This description is also true for the follow-
ing Eq. (2).

Further, the control part 10 also calculates the time Tb. The
symbol Tb denotes the time required for forming an image at
a fixing speed below the normal speed. The control part 10
may calculate the value of Tb by using, for example, the
following Eq. (2):

Th=BxN Eq. (2)

As described above, in Eq. (2), the symbol Tb denotes the
time required for forming an image at a reduced speed, which
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is lower than the normal speed. The symbol B denotes the
time per recording sheet for which image formation is per-
formed at the reduced speed. The symbol N denotes a value of
the number of sheets for the job data 200, or the like, on the
number-of-sheets information 201.

(Step S104)

Next, the control part 10 uses the conveyance speed control
part 110 for determining whether the time is shortened or not
at the reduced speed. The control part 10 compares Ta with
Tb. As described above, the symbol Ta denotes the time
required for forming an image at the normal speed (including
the waiting time until the temperature is raised) which has
been calculated by the required time calculation processing.
Further, the symbol Th denotes the time required for forming
an image at the reduced speed. In the case where Tb is under
Ta, the control part 10 determines YES because forming an
image at the reduced speed will shorten the necessary time. In
any other case, the control part 10 determines NO because
forming an image at the normal speed will shorten the time
required for image formation or make no change therein.

In the case of YES, the control part 10 advances the pro-
gram to Step S106.

Inthe case of NO, the control part 10 advances the program
to Step S105.

(Step S105)

In the case where forming an image at the normal speed
will shorten the necessary time, the control part 10 uses the
conveyance speed control part 110 for performing normal
waiting processing.

The control part 10 stops the recording sheet which has
been conveyed to the registration roller pair 45, while waiting
until a prescribed waiting time elapses from the initial start-up
operation starting. The control part 10 may set the value of C
in the above-mentioned Eq. (1) as this prescribed waiting
time. Further, in the case where the control part 10 calculates
an acceleration of temperature rise of the temperature sensor
18 in the above-mentioned Step S102, the control part 10 may
use this acceleration to estimate the time until the above-
mentioned first prescribed temperature is reached, thereby
setting a prescribed waiting time.

In addition, the control part 10 may cause the temperature
of'the temperature sensor 18 to be measured in real time while
waiting until the above-mentioned first prescribed tempera-
ture is reached.

Thereafter, the control part 10 advances the program to
Step S112.

(Step S106)

In the case where forming an image at the reduced speed
will shorten the necessary time, the control part 10 uses the
conveyance speed control part 110 for determining whether
or not the temperature is equal to or above the second pre-
scribed value 212. In the case where the measured tempera-
ture of the fixing part 17e is equal to or above the second
prescribed value 212 in the speed control information 210, the
control part 10 determines YES. In any other case, in other
words, in the case where the measured temperature is under
the second prescribed value 212, the control part 10 deter-
mines NO.

In the case of YES, the control part 10 advances the pro-
gram to Step S107.

Inthe case of NO, the control part 10 advances the program
to Step S111.

(Step S107)

In the case where the measured temperature of the fixing
part 17¢ is equal to or above the second prescribed value 212,
the control part 10 uses the conveyance speed control part 110
for performing conveyance waiting processing.



US 9,304,470 B2

11

The control part 10 waits until the recording sheet is con-
veyed to the registration roller pair 45 from the paper feeding
cassette 42a by the conveyance part.

(Step S108)

Next, the control part 10 uses the conveyance speed control
part 110 for performing temperature measurement process-
ing.

The control part 10 again measures the temperature of the
fixing part 17e. This process is performed in the same manner
as in the above-mentioned Step S102.

(Step S109)

Next, the control part 10 uses the conveyance speed control
part 110 for again determining whether the measured tem-
perature is equal to or above the first prescribed value 211.

In the case of YES, in other words, where the measured
temperature is equal to or above the first prescribed value 211,
the control part 10 advances the program to Step S112.

In the case of NO, in other words, where the measured
temperature is under the first prescribed value 211, the control
part 10 advances the program to Step S110.

(Step S110)

In the case where the measured temperature of the fixing
part 17e is under the first prescribed value 211, the control
part 10 again uses the conveyance speed control part 110 for
performing temperature rise waiting processing.

Here, although the temperature of the fixing part 17¢ is
already equal to or above the second prescribed value 212, it
has not yet reached the first prescribed value 211. Therefore,
the control part 10 waits for a prescribed waiting time until the
fixing part 17¢ has a temperature equal to or above the first
prescribed value 211. As such prescribed waiting time, a fixed
time of, for example, a few seconds or so may be set. Further,
in the case where, in the above-mentioned Step S102, an
acceleration of temperature rise of the temperature sensor 18
has been calculated, the control part 10 may use this accel-
eration to estimate the time until the first prescribed tempera-
ture is reached, and set a prescribed waiting time. Further, the
control part 10 may measure the temperature of the tempera-
ture sensor 18 in real time, while waiting until the above-
mentioned first prescribed temperature is reached.

Thereafter, the control part 10 advances the program to
Step S112.

(Step S111)

Here, inthe case where the second prescribed value 212 has
not yet been reached, the control part 10 uses the conveyance
speed control part 110 for performing conveyance speed
reduction setting processing.

The control part 10 references the normal speed/reduced
speed conveyance information 214 in the storage part 19, and
controls the speed of conveying the recording sheet in the
fixing part 17e so as to be the reduced speed. For example, the
control part 10 adjusts the turning speed of the heating roller
and the fusion roller in the fixing part 17e for controlling the
speed of the heating belt so as to be the reduced speed, which
is lower than the normal speed.

(Step S112)

Here, the control part 10 uses the conveyance speed control
part 110 for performing registration roller paper feeding pro-
cessing.

The control part 10 causes the recording sheet which has
been stopped by the registration roller pair 45 to be conveyed
into the inside of the image forming part 17 in accordance
with a prescribed timing.

(Step S113)

Next, the control part 10 performs image forming process-
ing.
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The control part 10 transmits the job data 200 to the image
forming part 17 for causing it to perform image formation.

Here, the recording sheet on which a toner image is formed
on the basis of an electrostatic latent image is subjected to
fixing by the fixing part 17e at the normal speed or the reduced
speed.

By the above way, the conveyance speed control process-
ing according to the embodiment of the present disclosure is
terminated.

By providing the above-described configuration, the fol-
lowing advantages will be obtained.

For example, with the conventional image forming appa-
ratus, in the case where the number of sheets to be outputted
is smaller than a threshold value, the temperature of the fixing
part and the speed of image formation are simply lowered,
which has increased the time required for image formation. In
other words, conventionally, control of the fixing part has
been performed by simply determining whether or not the
number of sheets is larger than a threshold value, and thus the
time required for image formation has been long. Therefore,
there has been a problem of the convenience for users being
lowered.

Contrarily to this, an image forming apparatus 1 according
to the embodiment of the present disclosure has a conveyance
part for conveying a recording sheet; a registration roller pair
45 for once stopping the recording sheet conveyed by the
conveyance part; a fixing part 17¢ for heating the recording
sheet conveyed from the registration roller pair 45 and having
a toner image formed thereon on the basis of an electrostatic
latent image by an exposure part 175, a developing part 17¢,
and a transfer part 17d, while conveying and passing it,
thereby fixing the toner image on the recording sheet; a tem-
perature sensor 18 for measuring a temperature of the fixing
part 17¢; and a conveyance speed control part 110 for using
the temperature sensor 18 to measure the temperature of the
fixing part 17e upon the recording sheet having reached the
registration roller pair 45, and on the measured temperature,
selecting whether or not to wait for a prescribed waiting time,
and whether or not to reduce the speed of conveying the
recording sheet in the fixing part 17e below the normal speed.

With such a configuration, the user’s waiting time until the
completion of image formation for the job data 200 can be
reliably shortened, thereby the convenience for users being
enhanced. In other words, the time taken from the moment
when the user has given an instruction for a job to that when
afirst one of the recording sheets on which an image has been
formed is delivered to the stack tray can be shortened.

In other words, according to the present disclosure, the
temperature of the fixing part upon the recording paper hav-
ing reached the registration part is measured, and on the
measured temperature, selects whether or not to wait, and
whether or not to reduce the speed of conveyance of the
recording sheet by the fixing part below the normal speed,
whereby an image can be formed on the recording sheet in a
time shorter than is possible with the prior art, and thus an
image forming apparatus which is capable of improving the
convenience for users can be provided.

In addition, there is no need for the user particularly mak-
ing a setting, whereby the speed for image formation can be
increased.

Further, with the image forming apparatus 1 according to
the embodiment of the present disclosure, the conveyance
speed control part 110, upon the temperature of the tempera-
ture sensor 18 at the time of the recording sheet having
reached the registration roller pair 45 being equal to or above
a first prescribed value 211, sets the fixing speed at a normal
speed for causing the recording sheet to be conveyed from the
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registration roller pair 45; upon the temperature of the tem-
perature sensor 18 at the time of the recording sheet having
reached the registration roller pair 45 being under the first
prescribed value 211 and equal to or above a second pre-
scribed value 212, waits until the fixing part 17¢ has a tem-
perature equal to or above the first prescribed value 211, and
then sets the fixing speed at the normal speed for causing the
recording sheet to be conveyed from the registration roller
pair 45; and upon the temperature of the temperature sensor
18 at the time of the recording sheet having reached the
registration roller pair 45 being under the second prescribed
value 212, reduces the fixing speed below the normal speed
for causing the recording sheet to be conveyed from the
registration roller pair 45.

With such a configuration, even if the temperature of the
fixing part 17¢ is under the first prescribed value 211, the need
for reducing the fixing speed will be eliminated. Accordingly,
image formation can be performed with no need for reducing
the speed.

Further, with the image forming apparatus 1 according of
the embodiment of the present disclosure, the conveyance
speed control part 110, upon an image being to be continu-
ously formed on the recording sheets, calculates the time
required for waiting the temperature rise of the fixing part 17e
and then forming the image at the normal speed, and the time
required for forming an image at a fixing speed below the
normal speed for comparison between these, and controls the
fixing speed so as to shorten the required time.

With such a configuration, the time required for image
formation can be reliably shortened. Accordingly, the conve-
nience for users can be improved.

Further, with the image forming apparatus 1 according to
the embodiment of the present disclosure, the conveyance
speed control part 110 uses the temperature sensor 18 to
measure the temperature of the fixing part 17¢ also at the time
of'initial start-up operation of conveying the recording sheet,
and, as a condition for changing the conveyance speed, upon
the temperature of the temperature sensor 18 at the time of
initial start-up operation of conveying the recording sheet
being equal to or above the first prescribed value 211, sets the
fixing speed at the normal speed, and upon the temperature of
the temperature sensor 18 at the time of initial start-up opera-
tion of conveying the recording sheet being under the second
prescribed value 212, reduces the fixing speed below the
normal speed.

By providing such a configuration to confirm the tempera-
ture at two stages, i.e., at the time of initial start-up operation,
and at the time when the recording sheet has reached the
registration roller pair 45, the accuracy of control by tempera-
ture will be improved. Accordingly, the fixing speed can be
reliably controlled to form an image without unsatisfactory
fixing, or the like, being caused.

Other Embodiments

In the embodiment of the present disclosure, it has been
described that, according to conditions, the times required for
image formation are calculated for comparison. However, a
prescribed table may be stored in the storage part 19, and the
conveyance speed control part 110 uses this table for control-
ling the fixing speed. In other words, in the case where the
number of sheets on which an image is to be continuously
formed is equal to or above a prescribed number of sheets
given in the table, the conveyance speed control part 110 may
not perform a control for reducing the fixing speed, thereby
not varying it from the normal speed.

15

20

25

35

40

45

55

65

14

With such a configuration, the need for calculating the time
required for image formation will be eliminated. Accord-
ingly, the process to be performed by the control part 10 can
be alleviated.

Further, in the embodiment of the present disclosure, it has
been described that the speed of the fixing part 17e is con-
trolled so as to be either the normal speed or the reduced
speed, however, the type of speed is not limited to these. For
example, the control part 10 may control “system speeds”
which also include a speed other than those for the fixing part
17e that is to be given when the recording sheet is conveyed in
the image forming part 17 after having been supplied from the
registration roller pair 45. Further, the control part 10 may
control the speed for the conveyance part such that it corre-
sponds to the speed for the fixing part 17e. Further, the control
part 10 may set a speed other than the normal speed and the
reduced speed, and provide a control by switching over those,
depending upon the temperature of the temperature sensor 18.

In the embodiment of the present disclosure, it has been
described that the temperature is measured by the tempera-
ture sensor 18 at the time of initial start-up operation and at
the time when the recording sheet has reached the registration
roller pair 45, respectively. However, there may be provided a
configuration in which the temperature is measured by the
temperature sensor 18 only at the time when the recording
sheet has reached the registration roller pair 45. In this case, if
the temperature measured at the time when the recording
sheet has reached the registration roller pair 45 is under the
second prescribed value 212, the fixing speed may be set at a
reduced speed, and at that speed, the recording sheet may be
conveyed from the registration roller pair 45.

Further, the present disclosure is also applicable to infor-
mation processing apparatuses excluding the image forming
apparatus other than the MFP. In other words, the configura-
tion provided may be such that it uses such a tool as a network
scanner, a server to which a scanner is separately connected
with a USB, or the like, or a single-function printer.

The configuration and operation of the above embodiments
are examples, and of course it is possible to alter them as
appropriate for implementation within the scope of the gist of
the present disclosure for execution.

What is claimed is:

1. An image forming apparatus having

a conveyance part for conveying a recording sheet,

a registration part for once stopping the recording sheet

conveyed by the conveyance part, and

a fixing part for fixing a toner image, formed based on an

electrostatic latent image, on the recording sheet by
heating the recording sheet conveyed from the registra-
tion part and passing thereon,

comprising:

atemperature sensor for measuring a temperature of the
fixing part, and

a conveyance speed control part for selecting whether to
wait for a prescribed waiting time or not, and for
reducing the conveying speed of the recording sheet
to a speed less than a normal speed and by measuring
temperature of the fixing part using the temperature
sensor at a time when the recording sheet is reached at
the registration part, on the basis of measured tem-
perature.

2. The image forming apparatus according to claim 1,
wherein the conveyance speed control part,

in case of using the temperature of the fixing part measured

at the time of the recording sheet having reached the
registration part: the temperature is equal to or above a
first prescribed value, sets the conveyance speed at a
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normal speed for causing the recording sheet to be con-
veyed from the registration part; the temperature is
under the first prescribed value and equal to or above a
second prescribed value, waits until the fixing part has a
temperature equal to or above the first prescribed value,
and sets the conveyance speed at the normal speed for
causing the recording sheet to be conveyed from the
registration part; and the temperature is under the second
prescribed value, reduces the conveyance speed below
the normal speed for causing the recording sheet to be
conveyed from the registration part.
3. The image forming apparatus according to claim 1,
wherein the conveyance speed control part,
upon an image being to be continuously formed on the
recording sheets, calculates the time required for waiting
the temperature rise of the fixing part and then forming
the image at the normal speed, and the time required for
forming an image at a conveyance speed below the nor-
mal speed for comparison between these, and controls
the conveyance speed so as to shorten the required time.
4. The image forming apparatus according to claim 1,
wherein the conveyance speed control part,
upon the number of sheets by which an image is to be
continuously formed on the recording sheets being equal
to or above a prescribed number of sheets, will not
perform a control for reducing the conveyance speed,
thereby not varying it from the normal speed.
5. The image forming apparatus according to claim 4,
wherein
the image forming apparatus comprises a storage part,
having stored therein, a table that provides the pre-
scribed number of recording sheets, and
the conveyance speed control part uses the table for the
determining step.
6. The image forming apparatus according to claim 1,
wherein the conveyance speed control part,
uses the temperature sensor to measure the temperature of
the fixing part also at the time of initial start-up operation
of conveying the recording sheet, and
upon the temperature of the fixing part measured at the time
of initial start-up operation of conveying the recording
sheet being equal to or above a second prescribed value,
sets the conveyance speed at the normal speed, and upon
the temperature of the fixing part measured at the time of
initial start-up operation of conveying the recording
sheet being under the second prescribed value, reduces
the conveyance speed below the normal speed.
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7. The image forming apparatus according to claim 1,
wherein the temperature of the fixing part is measured upon
the recording sheet reaching the registration roller.

8. The image forming apparatus according to claim 1,
wherein the time when the recording sheet is reached at the
registration part and when the temperature is measured is
prior to the recoding sheet reaching the fixing part.

9. An image forming method using an image forming appa-
ratus having:

a conveyance part for conveying a recording sheet,

a registration part for once stopping the recording sheet

conveyed by the conveyance part, and

a fixing part for fixing the toner image, formed based on an

electrostatic latent image, on the recording sheet by
heating the recording sheet conveyed from the registra-
tion part and passing thereon,
comprising steps of:
measuring a temperature of the fixing part upon the record-
ing sheet having reached the registration part, and based
on the measured temperature, selecting whether or not to
wait for a prescribed waiting time and whether to reduce
the speed of conveying the recording sheet in the fixing
part below a normal speed.
10. The method of claim 9, further comprising steps of
using a control part to:
determine whether a number of recording sheets by which
an image is to be continuously formed is equal to or
above a prescribed number of recording sheets, and

not reducing the speed conveying, thereby not varying it
from the normal speed, if it is determined that the num-
ber recording sheets by which an image is to be continu-
ously formed is equal to or above the prescribed number
of recording sheets.

11. The method of claim 10, wherein:

the image forming apparatus comprises a storage patt,

having stored therein, a table that provides the pre-
scribed number of recording sheets, and

the conveyance speed control part uses the table for the

determining step.

12. The method of claim 9, wherein the step of measuring
the temperature of the fixing part is performed at the time the
recording sheet reaches the registration part.

13. The method of claim 12, wherein the time the recording
sheet reaches the registration part is prior to the time the
recording sheet reaches the fixing part.
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